The monospecific subsection Caulescentia of PeJargonium section Po/yactium is treated taxonomically. Its systematic positi on is discussed in terms of its macro morphology, pollen grain sculpturing , anatomy of the petiole, chromosome number, and breed ing behaviour.
Introduction
The subsection Cauleseentia of Pelargonium section Polyactium consists of a single species, Pelargonium gibbosum (L.) L' Herit.
It differs from the remainder of the section by the absence of an underground tuber and the well-developed perennial growth above ground level; yet in o ther respects it conforms to tbe seclion Polyaetium, particularly the subsection Polyaetium which it closely resemb les in its floral morphology.
Taxonomy
Pelargonium sub sect. Caulescentia Knuth in Das Pflanzenreich 4. 129.53: 352 (1912) . Type species: Pelargonium gibbosum (L.) L' Herit. (Ieeto ., here designated ).
Pelargonium s ubser. Gibbosa DC., Prodromus 1: 662 ( 1824 A low shrub up to 300 mm tall, or up to 1 m tall when scrambling over surrounding vegetation, well branched above ground level without an underground tuber,3 in nature deciduous during summer, unarmed. Stems smooth, semi-succulent, glabrous, internodes well-developed. and up to 10 mm in diameter, nodes conspicuously swollen to diameter of up to 25 mm. Leaves pinnatilobate to pinnate, somewhat succulent, superficially glaucous but sparsely strigose or hispid on abaxial veins and ciliate on apices of segments, with microscopical short glandular hairs; lamina ovate-cordifonn in outline, base cordate, apices of lobes rounded, 25-130 x 15-75 mm; petiole shorter than lamina: up to 65 mm long, deciduous; stipules narrowly ovate with apices acute, 5-12 x 2-4 mm, membranous, abaxially very densely strigose and adaxially glabrous and conspicuously ciliate, deciduous. Inflorescence a peduncle of up to 120 mm long, carrying a manyflowered pseudo-umbel of flowers; flowers ca. 15 mm in diameter, almost regular. Pedicel inconspicuously short. Hypanthium 3There is no underground root tuber as in the other subsections. Stems which become buried by wind-blown sand, develop nodal swellings which are sometimes considerably larger than on the exposed stems. These are however not homOlogous with the underground root tubers found elsewherein the section. 20-25 mm long, strigose and with densely crowded glandular hairs. Sepals narrowly ovate, abaxially densely strigose, yellowgreen with hyaline margins, 6-9 x 1.5-2.0 mm. Petals 5, nearly similar, spathulate with rounded apices, pale greenish-yellow and mostly without markings; 9-13 x 4-6 mm. Stamens hardly exserted, 7 fertile, of three different lengths as per Figure I , filaments white, anthers 1.0-1.5 mm long, pollen pale yellow. Ovary ovoid, ca. 2.5 mm long and 2.0 mm in diameter, densely covered in apically directed hairs; style hardly exserted, 1.0-1.5 mm long; stigma orange yellow to reddish; mericarp base ca. 7 mm long, tail ca. 35 mm long. Chromosome number: 2n = 22 (Gibby 
Flowering
Flowering takcs place at the onset of the dry season, stretching from Novcmber to March with a peak in December. A few stragglen; may flower as late as April.
The pollen vector has not been identified, but it is suspected of being a dusk-flying moth. The flowers open at dusk more fully than during daytime, while at the same time emitting a strong and characteristic scenl. The pale coloration of the petals is also thought to suggest a dusk-or night-flying insect, whereas the long nectar-containing hypanthium suggests exploitation by a moth, as flies with long probosci are normally only active in hright light.
Geographical distribution
Occurs from the western shore of False Bay northwards to Kleinzee ( Figure 5 ). It occurs mostly close to the ocean. often just above the high-water mark where it grows on leached, sandy or rocky soils of the dunes and intervening flats as a component of coastal fynbos and strandveld in association with Rhus mucronata Thunb., Euclea racemosa Murray, and Protasparagus species (Figure 3a) . Climatologically this area is characterized by cool and relatively moist winters without frost, and dry but still moderately cool summers due to the cold Benguella Current washing the shores. The rainfall rarely exceeds 750 mm in the south, diminishing to less than 100 mm in the north. In Stellenbosch. under cultivation, plants retain their foliage throughout the year (Figure 3b ), but in nature the plants are deciduous during summer (Figure 3a) . The plants are almost constantly battered by cold winds from the sea which often reach gale force. This species is not collected as often as one would expect, because the leafless plants when intenningled with other vegetation are difficult to see, and the flower colour is inconspicuous to the human eye.
S.-AfrTydskr.Planlk. 1995 ,61(4) 
Discussion
This species is undoubtedly closely relatcd to those of thc subsection Palyactium, as manifested by its basic chromosome number of x::::; 11 , the morphologically similar flowers, the unusual dusk-scented ness of the flowers, and the pale yellow pigmentation of the petals. Yet its unusually strong stem development above ground level, which lends the plant a shrubby appearance, and its lack of an underground tuber, places it apart from the other species, for which reason we retain it in a separate subsection. Three different types of pollen grain sculpturing were observed in the section Polyaclium (Maggs, Vorster & Van der Walt 1995) . The pollen grains of P gibbosum are reticulate-striate (Figure 6 ), therefore supporting its presumed close relationship to the subsection Polyaclium. Marais (1977) studied the subterranean tuber of P triste and found that it is crraot origin. Haberlandt (1914) studied the cambium formation in the stem of P gibbosum. As part of the present investigation, a comparative study of the petiole was made within the section Polyactium. Howard (1958) found that cambial development is initiated in the middle portion of the petiole, and that secondary tissue is also most highly developed in this region. For this reason, our investigation was restricted to this part of the petiole. Like in other species in the section, the petiole of P gibbosum is bilaterally symmetrical when viewed in transverse section (Figure 7) . From outside to inside, the foHowing tissue types can be discerned:
Cuticle : a relatively thin layer, mostly smooth and always lacking ornamentation.
Epidermis: a uniscriate layer of regular, more or less isodiametric to rectangular cells, with the guard cells of the stomata raised above the surface of the epidennis.
Hypode rmis: a single layer of rectangular hyaline cells.
Chlorenchymatous cortex: several layers of larger cells with intercellular spaces.
E'xtraxylary fibres: a more or less unbroken zone of several cell layers thick.
Vascular bundles: a cylinder of discrete collateral vascular bundles (11 counted in the examined material) encloses the pith parenchyma. Embedded in Ihe pith parenchyma, and more or less in tbe centre of the petiole, occurs a single amphivasaJ medullary vascular bundle , consisting of an outer zone of xylem which can be 1-4 cell layers thick, an inner zone of considerably smaller phloem vessels, and a central bundle of fibres which are interme- diate in size between the phloem and xylem vessels as seen in transverse section.
We found that the anatomy of the petiole is remarkably constant throughout the section, and that it made no contribution towards the infrasectional taxonomy. Furthcnnore. in many respects this pattern is similar to those reported in ot her sections of the genus Pelargonium:
Cuticle: like in subsection Caulescenlia, a smooth cu ticle was reported in section Eumorpha (Ecklon & (Dreyer 1990 ). Vo1schenk (1980 fo und that in P clicullatllm ( L.) L' Heri t. the cuticle varies from smoot h to grooved in certa in areas but grooved in others, whi le in P betulinurn (L) L' Herit. the cuticle is invariably grooved as seen in transverse section .
Epidermis: in section Pelargonium,likc in the subsection Cauiescentia, the guard cells of the stomata are flush with the surface of the epidennis in P cllcullatum subsp. strigifolium Volschenk, but raised above the surface of the epidennis in P Cllcullatum subspp. cucullatum and tabulare Voischcnk (Volschenk 1980) .
Hypodermis: usually well differentiated and un iseriate, but up to two layers thick in sectio n Pe/argonium (P. lOmenlOsum, Van Wyk 1990) . A completely hyaline hy[X)dermis has previously only been recorded in the section Myrrhidillm (Boucher 1978) , but not in all species. In sections Cortusina and Reniformia, Dreyer (1990) found the hypodennis to be hyaline, except directly underneath stomata. In the section EUnlorpha, Van Wyk ( 1990) found the hypodermis of Pelargonium palltlultl vaT. paw111m to be sparsely c hlorcn chymatou s.
Extraxylary fibres: like in the subsection Cauiescenlia, an unbroken cylinder of extraxylary fibres surrounds the cylinder of peripheral vascular bundles in sections Pelargonium (P. tomentosum, Van Wyk 1990) , Eumorpha (P. patu/um var. patulum, Van Wyk 1990) , Myrrhidillm (Boucher 1978) , Reniforme (Dreyer 1990) lenkinsonia [P praemorsum (Andr.) Dietr. subsp. praemorsum, ScheItema & Van der Walt 1990] . In P. laevigalum (L.f.) Willd. subsp. laevigalum and P fruticosum (Cav.) Willd. of the section Glaucophyllum, the larger leaves were found to have a continuous sheath of extraxylary fibres, whereas the sheath is interrupted in smaller leaves (Schonkcn 1980) . In section Campylia the sheath can be continuous or interrupted, depending on the species (Van der Walt & Van ZyI1988).
Vascular bundles: in most sections, apart from the outer cylinder of collateral vascular bundles, a single central amphivasaJ medullary vascular bundle is present, including sections CorfUsina and Reniformia (Dreyer 1990) , Eumorpha (P patulum var. palulum, Van Wyk 1990) , Glaucophyllum (Schonken 1980), and Pelargonium (P. tomenlOsum, Van Wyk 1990) . In P eueul/atum of section Pelargonium, the central vascular bundle was found to be collateral (Vol schenk 1980) .
In sections ienkinsonia (Scheltema & Van der Walt 1990) and
Myrrhidium (Boucher 1978 , Van der Wait & Bo ucher 1986 lhe medullary vascular bundle is present in some species and absent in others, whereas in section Campylia the number of medullary vascular bundles can vary from 0 to 3, depending on the species (Hugo 1978) . A central fibre bundle is invariably present in sec~ tion Campylia (Hugo 1978) hybrids are known, which is strange as there seems to be no obvious barrier against interbreeding. This species is outbreeding, with the pollen ripening before the pistil becomes receptive.
The following artificial hybrids have been reported (the female parent cited first):
• P. gibbosum x P. lobalum (2n = 44) [Sweet: t. 179 (1823) • P. Irisle (2n = 66) x P gibbosum [Sweet: t. 425 (1829) ].
Also sympatric with P. gibbosum and having similar habitat preferences, is P. fulgidum (L.) L' Hcrit. II has the same growth fonn and chromosome number as P gibbosum. and was grouped together with P gibbosum by most previous authors. It has been hybridized artificially with species in the subsection Polyactium, such as P lobatum, and could therefore be expected to hybridize freely with P. gibbosum . However, no natural or artificial hybrids are known. Our own experimental cross pollinations suggest that it is indeed incompatible with P. gibbosum. Apart from its probable innate barriers against interbreeding. the pollination mechanism ac ts against natural interbreeding: unlike P. gibbosum the flowers are not dusk-scented, the flowers are markedly irregular, and the bright red pigmentation of the petals seems geared to attract quite a different pollinator. 
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